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(54) Vehicle body front structure 

(57) A lower member of a radiator core support (1 5) 
constituting a front end module (7) is formed so as to 
protrude fon/vard, so that a protruding portion (1 1 ) of the 
lower member is used as an impact absorbing frame 
member. According to a first embodiment, a lower end 
portion of a bumper face (5) is superimposed fixedly on 



alower surface of the protruding portion (11). According 
to a second embodiment, a lower Impact absorbing por- 
tion made of foamed resin is accommodated in the in- 
terior of a lower protruding portion (11), and this lower 
impact absorbing portion is fixedly provided at a front 
end surface of the protruding portion. 



FIG. 1 



CM 
< 

O 
00 

o 

CM 



Q. 




Printed by Jouve. 75001 PARIS (FR) 



EP 1 241 080 A2 



Description 

[0001] The present invention relates to a vehicle body 
front stnjcture and more particularly to the structure of 
a front end module for holding at least a radiator core 
and a condenser. 

[0002] As is disclosed in, for example, JP-A- 
2001 -1 8838, as a front end module disposed at a front 
end portion of a vehicle body, a front end module is wide- 
ly used in general in which headlamp housings are in- 
tegrally provided on a radiator core support for holding 
a radiator core and a condenser. 
[0003] In the front end module of this type, a bumper 
beam is mounted at a position confronting an upper por- 
tion side of a front bumper face, and an impact absorb- 
ing member made of foamed resin is disposed between 
the bumper beam and the bumper face. 
[0004] Incidentally, in recent years, there have been 
proposed body structures in which impact is designed 
to be aggressively absorbed not only at an upper portion 
of a front bumper but also at a lower portion of the front 
bumper from a point of view regarding a pedestrian pro- 
tection. In addition, disclosed In, for example, Japanese 
Patent Laid-open 2000-6739 is a technology in which a 
bracket is interposed between a front bumper face and 
a cross member for fixedly mounting a lower portion of 
the bumper face to the cross member on the vehicle 
body. A plurality of mounting wall surfaces is adapted to 
overiap a front surface of the cross member. Pairs of 
vertical surfaces are extended forward from both sides 
of the respective mounting wail surfaces in such a man- 
ner as to be substantially normal to a transverse direc- 
tion of the vehicle are fonned Integrally with the bracket. 
Mounting locations to the cross member are provided 
on the respective mounting surfaces. According to this 
technology, the respective vertical surfaces function as 
impact absorbing members from the lower portion of the 
front bumper face. 

[0005] However, as has been described above, in or- 
der to have a structure in which impact can be absorised 
at the lower portion of the front bumper as well, there 
occurs a need to provide additionally a cross member 
for holding an impact absorbing member at a position 
confronting the lower portion of the front bumper face . 
ahead of the front end module. The additional member 
like this leads to risks that the body structure is made 
complicated and that the production costs are increased 
highly. 

[0006] The present invention was made in these situ- 
ations, and an object thereof is to provide a vehicle body 
front structure which can realize proper absorption of im- 
pact even at a lower portion of a front bumper with a 
simple structure. 

[0007] With a view to solving the problem, according 
to a first aspect of the present invention, there is provid- 
ed a vehicle body front structure comprising: 

a front end module disposed at a front end of a ve- 
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hide body and including a radiator core support for 
holding at least a radiator core and a condenser; 
and 

a front bumper including a lower portion provided 
5 with an impact absorbing member; 

wherein the radiator core support includes a lower 
member provided with a protruding portion that is dis- 
posed at a front portion of the lower member and is pro- 
truded forwardly, and the impact absorbing member is 
supported by the protruding portion, to thereby absorb 
an impact that is applied to the lower portion of the front 
bumper. 

[0008] According to a second aspect of the present 
invention, there is provided a vehicle body front struc- 
ture as set forth in the first aspect of the present inven- 
tion, wherein the transverse length of the protruding por- 
tion Is set to be substantially equal to the transverse 
length of a bumper beam disposed forward of the radi- 
ator core support. 

[0009] According to a third aspect of the present in- 
vention, there is provided a vehicle body front structure 
of as set forth in the first or second aspect of the present 
invention, wherein a front end surface of the protruding 
portion is formed so as to become substantially parallel 
to a front end surface of the bumper beam disposed for- 
ward of the radiator core support. 
[0010] A mode for carrying out the present invention 
will be described below with reference to the appended 
drawings. 

Fig. 1 shows a longitudinally vertical sectional view 
showing a main part of a body In the vicinity of a 
front bumper according to a first embodiment of the 
present invention; 

Fig . 2 shows a perspective view of a front end mod- 
ule according to the first embodiment of the present 
Invention; 

Fig. 3 shows a plan view of the main part in the vi- 
cinity of the front bumper according to the first em- 
bodiment of the present invention as viewed from 

below; 

Fig. 4 shows a longitudinally vertical sectional view 
showing a main part of a body in the vicinity of a 
front bumper according to a second embodiment of 
the present invention; 

Fig. 5 shows an exploded perspective view showing 

main parts of a front end module and an undercover 
according to the second embodiment of the present 
invention; and 

Fig. 6 shows a longitudinal vertical sectional view 
of the main part according to the second embodi- 
ment of the present invention showing a state in 
which the front bumper is defomried at the time of 
collision. 

[0011] Figs. 1 to 3 show a first embodiment of the 
present invention, in which Fig. 1 is a longitudinally ver- 
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tical sectional view showing a main part of a vehicle 
body in the vicinity of a front bumper, Fig. 2 is a perspec- 
tive view of a front end module, and Fig. 3 is a plan view 
of a portion of the vehicle body in the vicinity of the front 
bumper as viewed from below. 
[0012] In Fig. 1 , reference numeral 1 denotes a vehi- 
cle body, and reference numeral 2 denotes a front 
bumper. A front end module 7 of the body 1 is disposed 
to the rear of a bumper face 5 constituting the front 
bumper 2 in such a manner as to be opposed to the 
bumper face 5. and the bumper face 5 is mounted to the 
vehicle body 1 via the front end module 7. 
[0013] To describe specifically, the bumper face 5 is 
constituted by a resin-molded one-piece component 
having an upper protruding portion 10 and a lower pro- 
truding portion 11 fomned on a front side thereof at po- 
sitions which are vertically spaced apart at a predeter- 
mined distance, so that in case a pedestrian is hit by the 
vehicle at the front portion of the vehicle, the legs of the 
pedestrian are hit first by the upper protruding portion 
1 0 and the lower protruding portion 11 . 
[001 4] The front end module 7 is designed to be mold- 
ed into one piece through resin molding and is construct- 
ed so as to have a radiator core support 15 for holding 
a radiator core 20 and a condenser 21 (refer to Fig. 1 ). 
As shown in Fig. 2, the radiator core support 15 has an 
upper member 1 6 and a lower member 1 7 which extend 
in the transverse direction of the vehicle and a pair of 
side members 1 8 for connecting the upper member 1 6 
to the lower member 1 7 vertically, and the radiator core 
20 and the condenser 21 are held in an accommodating 
portion 19 which is constituted by the members 16, 17 
and 18. 

[0015] Here, as shown in Figs. 1 to 3, a front portion 
of the lower member 17 constituting the radiator core 
support 15 is formed so as to protrude fonvarder than 
the accommodating portion 19. A protruding portion 22 
of the lower member 1 7 is formed In such a manner as 
to be opposed substantially in parallel to a vertical sur- 
face of the lower protruding portion 11 fonried on the 
bumper face 5 along substantially the full length thereof 
in the transverse direction at a position longitudinally 
spaced apart from the lower protruding portion 11 at a 
predetemriined distance. Namely, a front end surface of 
the protmding portion 22 is fomried into a configuration 
which extends along the vertical surface of the lower 
protruding portion 11 of the bumper face 5, and ends of 
the protruding portion 22 extend transversely in such a 
manner that the protruding portion 22 is opposed to the 
lower protruding portion 11 along substantially the full 
length thereof. In addition, a plurality of ribs 23 are pro- 
vided on a back side of the lower member 1 7 for rein- 
forcing the protruding portion 22. 
[0016] As shown in Fig. 2, lamp housings 25 are 
fomried integrally on both sides of the radiator core sup- 
port 15, hollow brackets 26 are fonned to protrude for- 
ward at bottom portions of the lamp housings 25. Front 
ends of front side members 30 constituting the vehicle 



body 1 are inserted into hollow portions of the brackets 
26 from the rear, and a bumper beam 31 extending in 
the transverse direction is brought into abutment with 
front sides of the brackets 26. whereby the front end 
5 module 7 and the bumper beam 31 are mounted to the 
front side members 30 by fastening these members to- 
gether with bolts. 

[001 7] Here, a front end surface of the bumper beam 

31 is formed In such a manner as to be opposed sub- 
10 stantially in parallel to a vertical surface of the upper pro- 
truding portion 1 0 of the bumper face 5 along substan- 
tially the full length thereof at a position spaced apart 
from the vertical surface of the upper protruding portion 
10 at a predetermined distance. Consequently, the 
IS transverse length of the bumper beam 31 is set to be 
substantially equal to the transverse length of the pro- 
' truding portion 22 of the lower member 1 7, and the front 
end surface of the bumper beam 31 is set to become 
substantially parallel to the front end surface of the pro- 
truding portion 22. 

[0018] An upper end portion of the bumper face 5 
which extends to the rear above the upper protruding 
portion 10 is superimposed on an upper surface of the 
bumper beam 31, and the upper end portion is fixedly 
mounted on the bumper beam 31 via clips 33. In addi- 
tion, an upper impact absorbing member 34 made of 
foamed resin is fixedly provided on the front end surface 
of the bumper beam 31 , so that the upper impact ab- 
sori3ing member 34 is accommodated in the interior of 
the upper protruding portion 10. 
[0019] On the other hand, a lower end portion of the 
bumper face 5 which extends the rear below the lower 
protruding portion 11 is superimposed on a lower sur- 
face of the protruding portion 22 which is formed on the 
lower member 17 to protrude therefrom, and the lower 
end portion Is fixedly mounted on the lower protruding 
portion 22 via clips 35. In addition, a lower impact ab- 
sortjing member 36 made of foamed resin is fixedly pro- 
vided on a front end surface of the protruding portion 22, 
so that the lower impact absorising member 36 is ac- 
commodated in the interior of the lower protruding por- 
tion 1 1 . In this case, the lower impact absorbing member 
36 is set to have a larger strength resisting an impact 
load than the upper Impact absorbing member 34. 
[0020] Next, the operation of the vehicle body front 
structure according to the first embodiment of the 
present Invention will be described below. 
[0021] In case a pedestrian Is hit by the vehicle at the 
front portion of the vehicle, the legs of the pedestrian 
are hit first by the upper protruding portion 1 0 and the 
lower protruding portion 1 1 fomied on the bumper face 
5 of the front bumper 2 in such a manner as to protrude 
therefrom. 

[0022] Portions of the legs which are in the vicinity of 
the knees are hit mainly by the upper protruding portion 
10, which is then defonned backward while absort^ing 
an impact from the leg portions in the vicinity of the 
knees. Then, the impact is transmitted further to the up- 
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per impact absorbing member 34, which is then de- 
fomied while absorbing the impact transmitted thereto. 
[0023] Simultaneously, portions of the legs below the 
knees are hit mainly by the lower protruding portion 11 , 
which is defomned to backward while absorbing an im- 
pact from the leg portions below the knees. The impact 
is transmitted further to the lower impact absorbing 
member 36, which is defomied while absorbing the Im- 
pact transmitted thereto. 

[0024] As this occurs, since the lower impact absorb- 
ing member 36 is set to have a larger strength resisting 
impact load than the upper impact absorbing member 
34, the lower impact absorbing member 36 takes up the 
portions of the legs below the knees while absorbing the 
impact, whereby the pedestrian is led onto the hood of 
the engine compartment without a risk that the leg por- 
tions below the knees are taken under the vehicle body 
1 . Consequently, the damage that would othenA^lse be 
made to the knee joints of the pedestrian can be reduced 
effectively. 

[0025] According to this embodiment, since the lower 
member 17 of the radiator core support 15 constituting 
the front end module 7 is fonned so as to protrude for- 
ward and the protruding portion 22 of the lower member 
17 is used as an impact absorbing frame member, the 
impact absorbing function at the lower portion of the 
front bumper 2 can be realized without calling for a com- 
plicated body structure and an increase in production 
costs which are attributed to the addition of the new 
member such as a cross member. 
[0026] In this case, since it is the resin molded com- 
ponent which is formed Integrally with the front end mod- 
ule 7, the protruding portion 22 is light in weight, and 
moreover, since the plurality of ribs 23 are provided on 
the back side of the lower member 17, the strength re- 
quired for the frame member is ensured. 
[0027] In addition, since the protruding portion 22 is 
set to extend transversely in such a man ner that the pro- 
truding portion 22 confronts the vertical surface of the 
lower protruding portion along substantially the full 
length thereof and the transverse length of the protrud- 
ing portion 22 is set to become substantially equal to the 
transverse length of the bumper beam 31, impact ab- 
sorption can be realized along substantially the full 
length of the lower portion of the front bumper 2 in the 
transverse direction, whereby in case a pedestrian is hit 
by the front bumper 2, unevenness in impact absorbing 
performance that would be caused by different impact « 
positions can be prevented. 

[0028] Furthermore, since the front end surface of the 
protruding portion 22 is formed so as to become sub- 
stantially parallel to the front end surface of the bumper 
beam 31 , the relative impact absorbing performance be- 
tween the upper portion and the lower portion of the front 
bumper 2 can be tuned with ease. 
[0029] Next, Figs. 4 to 6 show a second embodiment 
of the present Invention, in which Fig. 4 is a longitudinally 
vertical sectional view showing a main part of a vehtele 



6 

body in the vicinity of a front bumper, Fig. 5 is an explod- 
ed perspective view showing main parts of a front end 
module and an undercover, and Fig. 6 is a longitudinally 
vertical view of the main part of the front bumper show- 

5 ing a state In which the front bumper is defomned at the 
time of collision. Note that In this embodiment, the stmc- 
ture for mounting the lower portion of the bumper face 
5 to the vehicle body 1 is mainly different from the first 
embodiment, and in association with this, the configu- 

10 ration of the protmding portion of the lower member 1 7 
and the structure of the lower impact absorbing member 
are modified. The other features remain the same, and 
therefore the description thereof will be omitted by im- 
parting like reference numerals to like constituent com- 

15 ponents. 

[0030] As shown in the drawings, in this embodiment, 
a protruding portion 50 is fonned at the front of a lower 
member 1 7 so as to protrude therefrom. This protruding 
portion 50 is opposed substantially in parallel to a verti- 
cal surface of a lower protruding portion 11 fonned on a 
bumper surface 5 along substantially the full length 
thereof in the transverse direction at a position which is 
longitudinally spaced apart from the vertical surface of 
the lower protruding portion 11 at a predetermined dis- 
tance. A front end surface of the protruding portion 50 
is inclined to the rear. A stepped locking portion 51 is 
formed at an upper end portion of the front end surface. 
[0031] In addition, In the drawings reference numeral 
55 denotes an under cover of a vehicle body 1 which is 
fixedly mounted to an engine cross member (not 
shown). A front portion of the under cover 55 extends 
fonvarder than the protruding portion 50, and this exten- 
sion is integrally formed as a mounting bracket 56 for 
the bumper face 5. The bracket 56 faces the interior of 
the lower protruding portion 11 of the bumper face 5, 
and protruding pieces 58 on the lower protruding portion 
11 are fixedly mounted to a front end of the bracket 56 
via clips 59. 

[0032] Furthennore, a lower impact absorbing mem- 
ber 60 is integrally fonned on the bracket 56, so that the 
lower impact absorbing member 60 Is accommodated 
in the interior of the lower protruding portion 1 1 . The low- 
er impact absorbing member 60 comprises a rib 65 
raised upright from the bracket 56 in such a manner as 
to be opposed to the vertical surface of the lower pro- 
truding portion 11 and a plurality of beads 66 disposed 
behind the rib 65 for transmitting an impact from rib 65 
to the protruding portion 50. 

[0033] As shown in Fig. 5, the length of the rib 65 is 
set to correspond to substantially the transverse length 
of the protruding portion 50 and the rib 65 is disposed 
to extend along the vertical surface of the lower protrud- 
ing portion 11 substantially in parallel therewith at a po- 
sition which is longitudinally spaced apart from the ver- 
tical surface at a predetermined distance. Here, as Is 
shown In Fig. 4, the rib 65 is disposed fonwarder than a 
position where Impact absorption by the upper impact 
absori3ing member 34 is completed. 
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[0034] As shown in Figs. 4 and 5. the beads 66 are 
constituted by hollow rectangular protruding members 
which extend substantially longitudinally, and front end 
portions of the beads 66 are fonmed integrally with the 
rib 65 whereas rear end portions thereof are brought into 
abutment with the front end surface of the protruding 
portion 50. 

[0035] In addition, a locking pawl 70 directed to the 
rear is formed in an upper surface of the bead 66, and 
this locking pawl 70 is constructed so as to be locked to 
a locking portion 51 of the protruding portion 50. 
[0036] A stepped portion 71 is fonned integrally at a 
rear portion of the bead 66 every a predetemnined 
number of beads (In this embodiment, every other bead) 
for abutment with a lower surface of the protruding por- 
tion 50, and the stepped portions 71 are fixedly mounted 
to the protruding portion 50 via clips 72. 
[0037] Then, with the structure as described above, 
the lower impact absorbing member 60 forms a low Im- 
pact absorbing zone 75 and a high impact absorbing 
zone 76 in the interior of the lower protruding portion 1 1 . 
Here, the high impact absorbing zone 76 is set to have 
a larger strength resisting impact load than the upper 
impact absorbing member 34 by the rib and the beads 
66. 

[0038] In addition, a predetemnined gap 77 is formed 
between the bracket 56 and the protruding portion 50 
by the stepped portion 71 . 

[0039] Next, the operation of the vehicle body front 
structure according to the second embodiment of the 
present invention will be described below. 
[0040] In case a pedestrian is hit by the vehicle at the 
front portion of the vehicle, the legs of the pedestrian 
are hit first by the upper protruding portion 10 and the 
lower protruding portion 11 fomried on the bumper face 
5 of the front bumper 2 so as to protrude therefrom. 
[0041] Portions of the legs in the vicinity of the knees 
are hit mainly by the upper protruding portion 1 0, which 
is then defomned backward while absorbing an impact 
from the leg portions in the vicinity of the knees. The 
impact is transmitted furtherto the upper impact absorb- 
ing member 34, which is then defomned while absorbing 
the impact so transmitted thereto. 
[0042] Simultaneously, portions of the legs below the 
knees are hit mainly by the lower protruding portion 11 , 
which is then deformed backward while absorbing an 
impact from the leg portions below the knees at the low 
impact absorbing zone 75. When the Impact absorption 
by the low impact absorbing zone 75 is completed, then 
the impact is absorbed at the high impact absorbing 
zone 76. 

[0043] Here, since an impact absorption initiating po- 
sition of the high impact absorbing zone 76 (the position 
where the rib 65 is disposed) is set forwarder than an 
impact absorption completion position of the upper im- 
pact absorbing member 34 (indicated by two-dot chain 
lines in Fig. 4) and moreover since the high impact ab- 
sorbing zone 76 is set to have a larger strength resisting 



impact load than the upper impact absorbing member 
34, the lower protruding portion 1 1 takes up the leg por- 
tions below the knees while implementing a predeter- 
mined impact absorption at the high Impact absorbing 
5 zone 76, whereby the pedestrian is led onto the hood of 
the engine compartment without a risk that the leg por- 
tions below the knees are taken under the vehicle body 

1 , thereby making it possible to effectively reduce the 
damage that would otherwise be made to the knee joints 

10 of the pedestrian. 

[0044] In addition, as shown in Fig. 6, In case an im- 
pact which is larger in degree than an impact applied 
when a pedestrian is hit is applied to the front bumper 

2, the lower impact absorbing member 60 is designed 
IS to drop through the gap 77. Namely, since the front end 

surface of the protruding portion 50 is inclined to the rear 
and moreover since the gap 77 is fomned between the 
bottom surface of the protruding portion 50 and the bot- 
tom surface of the bracket 56 by the stepped portions 

20 71 integrally formed on the lower impact absorbing 
member 60, in case an impact which is larger in degree 
than an Impact applied when a pedestrian is hit is ap- 
plied to the front bumper 2, whereby the locking pawls 
70 and the clips 71 come off from the protruding portion 

25 50. the lower impact absorbing member 60 is slid to the 
gap 77 side and drops without any delay, thereby mak- 
ing it possible to suppress a damage that would be made 
to the front end module 7 at the time of frontal collision. 
[0045] According to the second embodiment of the 

30 present Invention, in addition to the advantage obtained 
in the first embodiment, since the lower impact absorb- 
ing member 60 is formed integrally on the bracket 56 
provided In such a manner as to extend from the under 
cover 55, the impact absorbing function can be provided 

3S at the lower portion of the front bumper 2 with the simpler 
structure having the limited number of components. 
[0046] In addition, in case an impact which Is larger 
in degree than an impact applied when a pedestrian Is 
hit is applied to the front bumper 2, the lower impact ab- 

40 sorbing member 60 comes off as quickly as possible 
through the gap 77 after the predetemnined impact ab- 
sorption has been completed, thereby making it possi- 
ble to suppress the damage that would otherwise be 
made to the front end module 7. 

45 [0047] As has been described heretofore, according 
to the present invention, it is possible to provide the ve- 
hicle body front structure In which the proper impact ab- 
sorbing function can be realized even at the lower por- 
tion of the front bumper with the simple structure. 

so [0048] While there have been described in connection 
with the preferred embodiments of the invention, it will 
be obvious to those skilled In the art that various chang- 
es and modifications may be made therein without de- 
parting from the invention, and it is aimed, therefore, to 

55 cover in the appended claims all such changes and 
modifications as fall within the true spirit and scope of 
the invention. 
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Claims 

1 . A vehicle body front structure comprising: 

a front end module disposed at a front end of a 5 
vehicle body and including a radiator core sup- 
port for holding at least a radiator core and a 
condenser; and 

a front bumper including a lower portion provid- 
ed with an impact absorbing member; io 

wherein said radiator core support includes a 
lower member provided with a protmding portion 
that Is disposed at a front portion of said lower mem- 
ber and is protruded fonvardly, and said Impact ab^ is 
sorbing member Is supported by said protruding 
portion, to thereby absorb an impact that is applied 
to the lower portion of said front bumper. 

2. The vehicle body front structure as set forth in Claim 20 
1 , wherein said protruding portion has a transverse 
length that Is substantially equal to a transverse 
length of a bumper beam disposed fonward of said 
radiator core support. 

25 

3. The vehicle body front structure as set forth in Claim 

1 , wherein a front end surface of said protruding 
portion is extended substantially parallel to a front 
end surface of a bumper beam disposed forward of 
said radiator core support. 

4. Thevehiclebody frontstructureassetforth in Claim 

2, wherein a front end surface of said protruding 
portion is extended substantially parallel to a front 
end surface of said bumper beam. . 35 

5. The structure as set forth In Claim 1 , 2, 3 or 4, 
wherein said impact absorbing member is made of 
foamed resin. 

40 

6. The structure as set forth in Claim 1 , 2, 3, 4 or 5, 
wherein said Impact absorbing member comprises: 

a rib; and 

a plurality of beads provided between said rib ^5 
and said protruding portion, to thereby transmit 
the Impact from said rib to said protruding por- 
tion. 

7. The vehicle body front structure as set forth in Claim so 
6, at least one of the beads includes a stepped por- 
tion that Is mounted to the protruding portion. 
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FIG. 2 
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FIG. 3 
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FIG. 6 
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